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DRUGS FOR WORM CONTROL 
I.—SHEEP DRENCHING TRIALS WITH MK-360 
By M. R. GARDINER, B.S., V.M.D., and J. CRAIG, M.R.C.V.S. 
DRENCHING sheep with drugs designed to eliminate parasites has become an estab-lished practice in the higher rainfall districts of Western Australia. It has been 
tested in many trials, and their is little doubt that drenching sheep clinically 
affected with worms—the so-called "tactical" drench—is valuable and necessary. 
However, there is usually less general acceptance of the value of "strategic" drench-
ing—the prevention of clinical parasitism by giving the drug at certain specific times, 
pre-determined by a knowledge of the numerical rise and fall of the various para-
sites within the animal body. 
So many factors can enter into the 
mat te r of sheep parasit ism t h a t it is im-
possible to answer the problem in terms 
of a simple solution which could be recom-
mended in all circumstances. What might 
be a useful procedure for parasi te control 
during one season in one district might 
not work at all a t a different time or in 
a different place. 
Failure to take into account all the 
modifying circumstances on a property 
has been responsible for varying and often 
dogmatic s ta tements on the best way to 
tackle sheep parasit ism. Use of the wrong 
anthelmintic, or t he right anthelmintic at 
the wrong time, may further complicate 
the issue. 
PARASITISM IN SHEEP 
A number of important points must be 
considered in any appraisal of internal 
parasitism in sheep. These a re : 
(1) The various worm species known to 
exist in a district and the seasonal 
trends of each. 
This information can only be accumu-
lated by continual surveys year by year. 
(2) Climatic factors affecting development 
and survival of the free living larval 
stages on the pasture. 
Each species has different optimal re-
quirements for its free living stages. 
(3) The intensity of stocking. 
In general, the greater the stocking rate 
the greater the average worm infestation 
in the flock. 
(4) The nutritional status of the flock. 
Well-fed sheep tend to show less clinical 
evidence of parasites than poorly fed 
sheep. They are also better able to with-
stand the stress of parasitism. However, 
a t least two species, Haemonchus contortus 
(barber's pole worm) and Chabertia ovina 
( the large mouthed bowel worm), can kill 
sheep on the very best feed, whilst Nema-
todirus species (the thin necked intestinal 
worm), against which little or no immunity 
develops in lambs, can be quickly fatal 
regardless of pasture conditions. Some of 
the small stomach and intestinal larval 
forms can so damage the digestive tract, 
if present in large numbers, t ha t no feed-
ing can compensate for the parasitism. 
Heavy infestations of Trichostrongylus 
species can depress appetite for periods of 
up to 12 months. 
(5) Resistance to worms. 
This is one of the more important 
aspects of the problem. Immunity appears 
to depend mainly on the degree of the 
sheep's previous experience with parasites. 
If the animal comes into contact with a 
few worms of each species, it will inevit-
ably develop a certain amount of resist-
ance against the same species. 
This is, of course, merely nature 's way 
of controlling parasitism, ensuring tha t 
both the host and the worms will co-exist 
comfortably without undue hazard to 
either. Undoubtedly, if sheep were grazed 
under entirely natural conditions such a 
biological balance between host and para-
site would become established. However, 
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man has interfered with this balance by 
limiting the grazing of the sheep within 
paddocks at intensive stocking rates and 
on improved pastures. The age-old basis 
of mutual tolerance in this host—parasite 
relationship has been so modified that 
natural immunity as a sole restraint to 
worm infestation has been defeated, and 
it is only under pastoral conditions that 
this is still the most important factor in 
parasite control. 
With intensification of agriculture the 
balance tends to shift in favour of the 
worm. 
(6) Rotational Grazing Practices. 
Theoretically, this method of parasite 
control offers many advantages to the 
grazier, and yet a few formidable pitfalls 
can exist for the unwary. It is, for example, 
quite possible for a farmer to rotate his 
sheep right into an overwhelming popula-
tion of parasitic larvae at exactly the 
right infective stage for maximum infesta-
tion. Short rotations must be avoided and 
paddocks should be spelled for periods of 
at least one month. 
ANTHELMINTICS 
There has been a steadily increasing 
effort in recent years to discover better 
worm drenches (or anthelmintics), and 
this has resulted in a steady flow of new 
drugs on to the market. It is the purpose 
of this and future papers to examine the 
characteristics of these, and to report on 
our experiences with them in Western 
Australia. 
The basic attributes of a useful anthel-
mintic are: 
(a) It should have reasonable efficiency 
in removing parasites. 
The more species against which the drug 
acts, the more useful it is. 
(b) It is more valuable if it is effective 
against the immature stages of worms 
as well as the adults. 
One of the more serious defects of many 
existing drugs is that they do not signi-
ficantly affect immature parasitic stages. 
These rapidly mature and if present in 
large numbers, take the place of the ex-
pelled worms. The result is a continuing 
clinical unthriftiness in the flock. 
The only way of dealing with this 
problem is by a series of properly timed 
drenches. Drawbacks to such a practice 
are our lack of knowledge of the extent 
of immature parasitism in any flock and 
the need for repeated handling of the 
sheep. 
(c) The drug must have low toxicity to 
stock. 
There are several effective drugs for 
removing worms, but these may also be 
harmful to the sheep. Even the best of 
currently available anthelmintics may 
temporarily set back the flock; this may 
be especially so should the parasitism be 
light and strategic drenching be attempted 
without full consideration of all modifying 
factors. 
(d) The drug should be free of undesir-
able side effects. 
Such side effects include wool staining 
and objectionable odours. In the latter in-
stance, for example, an unpleasant taste 
may decrease, or even stop, rumination. 
(e) The drug must be easy to mix and to 
administer, and it must not be unduly 
expensive. 
TRIALS WITH MK-360 
ABOUT a year ago, small supplies of the new drug MK-360 became available for experimental use. This compound, whose chemical formula is 2-(4'-thiazolyl)-
benzimidazole, is also known as "Thiabendozole." 
Two methods were used to assess the 
efficiency of this anthelmintic. Critical 
trials were conducted in the laboratory, 
and field studies were carried out to test 
the value of the drug under practical 
conditions. 
This paper, based on the data obtained 
in these trials, reports on the potential 
value of MK-360 in Western Australia. 
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A.—CRITICAL TRIALS 
1.—Drenching of parasitised weaners: 
On February 3, 1961, 12 very heavily 
parasitised weaners were obtained from 
the C.S.I.R.O. "Glen Lossie" Field Station, 
Kojonup. Two of these animals were 
affected with pneumonia and obviously 
had greater parasite burdens than the 
others. These two and four others chosen 
at random, were selected for drenching, 
while the other six were kept as un-
drenched controls. 
Pre-drenching worm egg counts and 
larval differentiations* were done on all 
12 sheep. 
The results are shown in Table 1 (see 
Appendix) where it can be seen that 
there were no H. contortus in any sheep, 
that high proportions of both Trichos-
trongylus species and C. ovina were present 
and that there were light infestations with 
Ostertagia species. 
The six selected sheep were then 
drenched with one fluid ounce of MK-360. 
The two sick sheep died during the next 
two days, but as these were extremely sick 
when the trial began, we have no reason 
to believe that the drug itself was respon-
sible for the deaths. (The animals had 
travelled by truck from the station and 
had been kept overnight before drenching. 
It is likely that besides marked parasitism 
the group had suffered from the trans-
portation.) 
Sheep from both groups were killed 
three, five and seven days after drench-
ing. The contents of the abomasum, 
small intestine and colon were examined 
for total worm burdens and species dif-
ferentiation. The abomasum, and the 
first 20 ft. of the small intestinal mucosa 
were digested in accordance with standard 
procedures, and worm numbers and species 
determined. 
The results are presented in Table I. It 
will be seen that all the undrenched 
weaners had heavy parasitic burdens, 
while drenched weaners were almost 
parasite-free. 
* Larval differentiations are done by culturlng sheep 
faeces at 24CC and Identifying the various species 
of larvae that emerge from the eggs after 7 days. 
The percentage of each species is recorded. 
The point system followed here to assess 
degree of parasitism is based on the 
following:— 
Ostertagia spp. (Brown Stomach Worm) 
3,000 worms = 1 
H. contortus (Barber's Pole Worm) 500 
worms = 1 
T. axei (Stomach Hairworm) 4,000 worms 
= 1 
Trichostrongylus spp. (Black Scour Worm) 
4,000 worms = 1 
Nematodirus spp. (Thin Necked Bowel 
Worm) 3,000 worms = 1 
Chabertia ovina (Large Mouthed Bowel 
Worm) 100 worms = 1 
Immature Worms (all species) 4,000 worms 
= 1 
This table shows that 3,000 Ostertagia 
will cause roughly the same amount of 
damage to a sheep as 500 H. contortus, 
4,000 T. axei, and so on. It also emphasises 
the seriousness with which we regard in-
festations by the large mouthed bowel 
worm. 
The degree of parasitism in the un-
drenched weaners thus ranged from four 
to 11. Any degree in excess of two in a 
young weaner is considered significant, 
and in these weaners (aged eight to nine 
months) such a level is judged harmful. 
Degrees of parasitism which we consider 
to be in the lethal range were found in 
three of the group— 
No. 3031 (11) No. 2821 (10) and No. 
3013 (10). 
The average counts for the six un-
drenched sheep and the four surviving 
drenched sheep for the various worm 
species, and the calculated anthelmintic 
efficiencies were:— 
Ostertagia spp 
T. axei 
Immature 
Ostertagia spp. 
T. axei 
Immature 
Triehostrongylus spp. 
Nematodirus spp 
Immature 
Trichostrongylus spp. 
Nematodirus spp 
Immature 
C. ovina 
Control 
.... 3,600 
.... 4,860 
.... 1,680 
740 
.... 2,560 
.... 1,810 
.... 4,880 
730 
.... 3,270 
430 
0 
280 
224 
Drenched 
25 
25 
60 
12 
100 
90 
12 
0 
0 
125 
12 
12 
0 
Efficiency 
0/ 
ft 
99 ' 
99 
96-5J 
98-5T 
96 
94-5j 
99 I 
100 
100 j 
70 1 
0 
M 
j 
100 
Abomasal 
>• contents 
Abomasal 
y wall and 
mucosa 
Small 
y intestinal 
contents 
Small 
v intestinal 
wall and 
mucosa 
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Most parasitic species were represented 
here; an exception was H. contortus. Of 
particular interest were the numerous 
immature stages and the large numbers 
of C. ovina in the control sheep, and the 
high efficiency of the anthelmintic against 
these parasitic forms. The drug appeared 
to be highly effective against all species in 
all situations except for Trichostrongylus 
spp. in the intestinal wall and mucpsa, 
for which a figure of 70 per cent, efficiency 
was calculated. Too few Nematodirus spp. 
were present for evaluation. 
Various degrees of infestation by the 
lung worm (Dictyocaulus fllaria) were 
found in all these sheep. No estimate 
was made of the number contained in 
each lung but three was the lowest num-
ber counted, and in some cases, 50 or more 
were seen. There was no visible effect of 
the drug on these parasites. 
2.—Drenching of parasitised "lupinosis" 
sheep: 
In April, 18 parasitised sheep affected 
with lupinosis were brought to the Animal 
Health Laboratory. One of the objectives 
in the subsequent study was the evaluation 
of MK-360 and other drugs as worm 
drenches in sheep affected with lupinosis, 
as the toxic hazard is especially great in 
this disease. This toxicity evaluation will 
be reported later, and only the anthel-
mintic efficiency discussed here. 
The experimental procedure was identical 
to that described in the first experiment, 
except that l i oz. of MK-360 were given 
in order to accentuate the drug's toxic 
potential. Instead of undrenched controls, 
four sheep received a high ( l i oz.) dose 
of finely divided phenothiazine. 
Results of pre-drenching worm egg 
counts and larval differentiations, and of 
the worm counts in the various parts of 
the digestive tract three days after drench-
ing, are presented in Table 2. 
These investigations showed that H. con-
tortus was present in both groups and was 
completely eliminated by both drugs. In 
this trial MK-360 had no greater efficiency 
than phenothiazine in removing the 
stomach hairworms (Ostertagia spp. and 
T. axei) but it was far more effective in 
clearing out the various intestinal species, 
both those inhabiting the lumen of the 
bowel and those buried in the wall. Against 
both the small and large intestinal forms, 
MK-360 efficiency was practically 100 per 
cent, and the same marked activity against 
immature stages was demonstrated as in 
the first critical trial. 
B.—FIELD EXPERIMENT 
Early in October, 1960, 80 crossbred 
wether weaners at Muresk Agricultural 
College, Northam, were randomised into 
five groups of 16 sheep each, the sheep 
being individually ear-tagged and all 
groups paddocked together. 
During most of the summer the weaners 
were maintained in a wheat stubble 
paddock. No supplementary feeding was 
carried out before March, when they were 
fed oaten grain at the rate of half a pound 
a head a day. The experimental treat-
ments were: 
Group Drenching Schedule. 
1. Control—Not drenched. 
2. Phenothiazine (2 drenches)—1 oz. 
January 18 and Feburary 28. 
3. Phenothiazine (3 drenches)—1 oz. 
November 23, January 18, and February 
28. 
4. MK-360 (2 drenches)—1 oz. January 18 
and February 28. 
5. MK-360 (3 drenches)—1 oz. November 
23, January 18, and February 28. 
Droppings from all sheep were collected 
for worm egg counts and larval differentia-
tions at monthly intervals, starting on 
October 26 and continuing until March, 
1961. All sheep were weighed regularly 
during the experiment, so that the effect 
of each drenching programme could be 
measured by both parasitic burdens and 
sheep live weights. 
The accumulated data were statistically 
analysed. Results of worm egg counts and 
larval differentiations are shown in Table 
3 and the monthly average weights of each 
group during the trial in Table 4. 
RESULTS AND DISCUSSION 
On December 22, one month after groups 
3 and 5 had been drenched with pheno-
thiazine and MK-360 respectively, the 
worm egg counts of the MK-360 sheep had 
been reduced essentially to zero, and those 
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of the phenothiazine group also showed a 
significant reduction. 
The three undrenched groups at this 
time continued to show a level of between 
300-400 eggs per gram. 
The phenothiazine treatment had 
materially reduced the light infestation 
of H. contortus (barber's pole worm) which 
existed in all groups throughout October 
and November but had no obvious effects 
on the Ostertagia (brown stomach worm) 
or Trichostrongyle (black scour worm) 
populations. 
The MK-360 treatment eliminated the 
H. contortus infestation and very signi-
ficantly reduced the infestations by both 
Ostertagia and Trichostrongylus. 
The light infestations of C. ovina (large 
mouthed bowel worm) carried in all sheep 
during October and November were lost 
by natural means, regardless of treatment, 
by late December. 
There were no significant weight differ-
ences between any of the groups in late 
December, indicating that although 
parasitism had been effectively reduced in 
the MK-360 treated group, this had not 
significantly affected weight gains. 
On January 18, at the time of the second 
drench of groups 3 and 5, and the first 
drench of groups 2 and 4 with pheno-
thiazine and MK-360 respectively, the 
sheep drenched in late November still 
showed a significant depression of worm 
egg counts. This is interesting because it 
clearly shows that even though the treated 
animals were grazing with untreated ones 
throughout December and January, there 
was no pick-up of parasites. This was 
presumably due to pasture conditions 
being unfavourable for the development or 
survival of free-living larval worm stages. 
On February 15, four weeks after groups 
2 and 4 had received their first drenches, 
and groups 3 and 5 their second drenches 
of phenothiazine and MK-360 respectively, 
worm egg counts rose in the (untreated) 
control sheep, with a persistence of pre-
vious infestation levels of H. contortus, 
Ostertagia spp. and Trichostrongyles spp. 
and, interestingly, a second wave of in-
festation by C. ovina. 
[During January, 131 points of rain fell 
at Muresk (Table 6), and this may have 
provided conditions suitable for the de-
velopment of free living larval worm 
stages. However, in an extensive trial at 
Kojonup in 1959-60 (Parnell), rains at the 
end of December and beginning of January 
appeared to have no effect on worm 
burdens, so that the January rainfall at 
Muresk may not in fact have affected the 
worm burdens in untreated sheep.] 
The worm egg counts on February 15, 
indicated significantly reduced worm 
burdens in all four treated groups. The 
reduction was much greater in sheep 
treated with MK-360 than in those treated 
with phenothiazine. 
At this time, it was apparent that treat-
ment with phenothiazine had done little 
to alter the relative populations of the 
different parasitic species except to depress 
C. ovina. It seemed probable that the 
decline in worm egg counts in the two 
phenothiazine groups was due to its effect 
on this species. 
On the other hand, MK-360 had a pro-
found effect on H. contortus and C. ovina 
and a significantly depressing effect on 
the Ostertagia and Trichostrongyle species. 
By mid-March, worm egg counts on the 
control sheep reached the highest level of 
the trial. 
It is suggested that this rise resulted 
either from maturation of C ovina larval 
stages within the animals during February 
and March, or from the more favourable 
conditions following the unseasonal Janu-
ary rains which allowed a build-up of free 
living C. ovina larval forms. However, 
Threlkold (1947) found that C. ovina has 
a much longer prepatent period (the 
interval between the ingestion of infective 
larvae from the pasture and the start of 
egg laying by the adult females) than 
other sheep parasites, this being seven to 
eight weeks, compared with about three 
weeks for most other species. Therefore, 
it is likely that the marked increases in 
the numbers of C. ovina (in groups 1, 2, 3 
and 4) in February and March was due 
to larval uptake in December or even 
earlier. This is a further indication that 
the MK-360 drench on November 27, with 
its potent effect on immature worm stages, 
was responsible for the absence of this 
parasite in Group 5 in February and 
March. 
Once again worm egg counts were signi-
ficantly reduced in all treated groups, with 
the MK-360 groups having significantly 
lower counts than the phenothiazine 
groups. 
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The triple drenching with MK-360 virtu-
ally eliminated both H. contortus and 
C. ovina, but delaying the first drench of 
this drug until late January allowed some 
development of these species. There was 
some evidence that this treatment differ-
ence on C. ovina also existed between 
phenothiazine-dosed groups. 
This very interesting result indicated 
that some phase of the life cycle of this 
species had been interfered with by 
November treatment, and that, even 
though the January treatment very effec-
tively and materially reduced C. ovina 
infestations, using either phenothiazine or 
MK-360, the drenches given two months 
earlier were necessary to prevent subse-
quent development of this parasite. 
The January and February drenches, in 
spite of their effects on parasitic burdens 
as outlined above, had no significant effect 
on body weights from January to March. 
All groups showed slight losses. 
However, between the March and April 
weighings all treated groups lost less 
weight than the untreated control group. 
Statistical analysis showed that these 
differences were significant at the 1 per 
cent, level. Similar analyses of the weight 
gains from November to April showed 
that all treatments significantly increased 
weights and that the MK-360 groups 
gained significantly more weight than the 
phentothiazine groups. 
These results prove that drenching of 
sheep, even at these low levels of parasitic 
infestations, were instrumental in improv-
ing weight gains. The net gains for the 
phenothiazine treated groups were 1£ to 
2 lb. per sheep more than the controls, 
while the MK-360 groups gained an aver-
age of 6i to 7£ lb. more. 
On body weight results, there were 
no differences between two and three 
drenches either with phenothiazine or 
MK-360. Furthermore, there were no 
obvious effects from drenching in Novem-
ber apart from the interference to the 
life cycle of C. ovina, discussed above. 
However, during the summer-autumn 
nutritional decline and following the early 
April opening rains, sheep drenched in 
January-February had an advantage over 
those not drenched. This advantage was 
far greater in the MK-360 drenched sheep 
than in the phenothiazine drenched sheep. 
Our results, although suggesting that 
the November drench was probably un-
necessary, do not clearly indicate whether 
two drenches in mid-summer are essential 
for the improvements noted or whether 
one drench in either January or February 
would be sufficient. 
In districts where C. ovina can have 
serious mid-summer consequences, a 
November drench may prove valuable. 
This point will be investigated in future 
experiments. 
One week after the January and 
February drenches, one sheep from each 
group was brought to the laboratory for 
complete worm counts as described under 
Critical Trials. This gave a check on the 
effectiveness of each treatment, compared 
with a control sheep. Results are shown 
in Table 5. 
It can be seen from the table that 
phenothiazine had little effect on the 
removal of the Stomach and Intestinal 
Hairworms but that MK-360 eliminated 
most worms of all species. These results 
were comparable with those obtained in 
the Critical Trials. 
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APPENDIX 
Detailed Tabulation of Experimental Results. 
TABLE 1 
MK-360 DRENCHING TRIAL (WITH HEAVILY PARASITISED WEANERS) 
Sheep 
No. 
I 
Treatment 
Pre-
drenchlng 
Egg Count 
Pre-drenchlng Larval 
Differentiation (per cent.) 
0 
(1 
(1 
(1 
(I 
0 
0 
0 
II 
0 
0 
1 
R 
* 
o 
a 1 J 
s 
70 
86 
63 
87 
10 
86 
72 
H 
72 
25 
44 
'& 
•3 
1 
2 
4 
7 
6 
3 
6 
4 
6 
7 
2 
8 
Abomaaal Parasites 
Abomasal Contents 
1 
I 
Abomasal Mucosa and Wall 
1 
Intestinal Parasites 
Intestinal Contents Intestinal Mucosa and Wall 
I 
Days 
after 
drench 
Hheep 
killed 
3031 
2:ir.ri 
2821 
3101 
3010 
3013 
3032 
3047 
3017 
2397 
2091 
2631 
Undrenchcd 
do. 
do. 
do. 
do. 
do. 
Drenched with 
MK-360 
do. 
do. 
do. 
.io. 
to. 
Eggs per gram §900 (50N)« 
900 (SON) 
1700 (SON) 
1450 (150N) 
2800 (SON) 
3160 (SON) 
3250 
860 
2300 (50N) 
4150 (SON) 
6700 
OIIU d not do due to severe scours. 
7300 
1600 
7700 
1750 
2250 
900 
0 
60 
60 
0 
3500 
3800 
3300 
8950 
6600 
2150 
4450 
0 
0 
100 
0 
2400 
0 
1300 
700 
3660 
760 
900 
2800 
II 
5(1 
0 
200 
1000 
0 
4000 
400 
SO 
0 
0 
0 
60 
II 
0 
0 
9600 
1300 
1800 
600 
1700 
850 
0 
50 
360 
0 
1750 
1600 
600 
1160 
4700 
1060 
0 
100 
250 
0 
8850 
6900 
2250 
950 
650 
9800 
O 
50 
0 
0 
450 
1750 
800 
1150 
250 
0 
(I 
0 
0 
0 
Died within 24 hours of drench. 
IMed within 24 hours of drench. 
2900 
2100 
1350 
850 
400 
1200 
0 
II 
0 
II 
0 
180 
825 
88 
500 
280 
0 
0 
II 
0 
1450 
200 
150 
360 
0 
4S0 
I) 
100 
400 
0 
450 
200 
100 
60 
160 
750 
0 
0 
(I 
60 
11 
7 
10 
4 
8 
10 
• Nematodlrus eggs shown In brackets. 
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Solo 
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ill? 
M 
H. contortns 
Ostertagia 
Trichs. 
Chabertia 
is 
a* 
a 
• 
H. contortns 
Ostertagia 
T. azei. 
Immature 
H. oontortns 
Ostertagia 
I . a ie i . 
Immature 
Trichs. 
Nematodirus 
Immature 
Chabertia 
Trichs. 
Nematodinu 
Immature 
I 
I 
I 
I 
f 
1 
I 
i 
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TABLE 3 
MURESK FIELD TRIAL 
ACCUMULATED LARVAL COUNTS 
Group 
1. Control 
2. Phono 
8. Phono 
4. MK-380 .... 
6. MK-860 .... 
Monthly Average Egg Counts 
e.p.g. 
m 
« | 
284 
406 
428 
MS 
378 
s 
s 
294 
281 
253 f 
260 
soet 
3 
837 
307 
175 
290 
10 
a 
H 
| 
n 
203 
318 
137 
166; 
22} 
us 
H 
1 
823 
lllll 
1B3: 
44: 
19} 
»-t 
l 
500 
182 
115 
64 
82 
H. Contortus 
M 
i 
260 
464 
331 
263 
478 
IN 
i 
is 
191 
285 
307t 
321 
246} 
CI 
Ji 
116 
403 
97 
174 
0 
I 
168 
153 
84: 
226' 
10} 
iH 
133 
245: 
127: 
0; 
si 
(H 
l 
140 
57 
81 
30 
0 
Ostertagla 
to 
N 
o 
O 
72 
80 87 
58 
65 
N 
1 
72 
111 
88* 
78 
87* 
N 
i 
56 
39 
70 
48 
21 
o> 
rH 
| 
61 
61 
36 
67 
21} 
4 
U S 
107: 
104: 
24 
67} 
H 
l 
101 
111 
80 
69 
76 
Trlchostrongylos 
i 
o 
897 
801 
932 
1090 
903 
a 
i 
500 
1058 
751{ 
871 
1050J 
_, 
£ 
1311 
957 
1086 
883 
279 
4 
1381 
1296: 
781: 
1208 
469? 
847 
884} 
824} 
17} 
425} 
rH 
l 
644 
1086 
817 
749 
825 
Chabertla 
<o 
ox 
i 
O 
270 
178 
279 
197 
230 
c? 
i 
737 
142 
256J 
340 
116{ 
: i 
1 
0 
0 
0 
5 
0 
4 
0 
0 
0 
0 
o 
i 
407 
64t 
46i 
38} 
0} 
«H 
1 
894 
46 
22 
52 
0 
} •> Drenched. 
g 
TABLE 4 
MURESK FIELD TRIAL 
AVERAGE WEIGHTS OF EACH GROUP AT EACH INTERVAL (POUNDS) 
Group 
1. Control 
2. Pheno 
8. Pheno 
4. MK-380 
6. MK-360 
Oct. 26 
78-6 
77 
76-6 
77 
79 
Nov. 27 
82-5 
78 
78 
79 
84 
Dec. 23 
88 
86 
82 
87 
93 
Weight Gains, 
Nov. 27-Deo. 23 
lb. 
+ 6-5 
+ 1 2 
+ 4 
+ 8 
+ 9 
Ian. 19 
88 
88 
86 
90 
95 
Mar. 26 
87 
84 
88 
89 
91 
Apr. 17 
80 
80 
79 
85 
88 
Weight Loss, 
Mar. 26-Apr. 17 
lb. 
—8 
—4» 
—4« 
— 3 * 
Total Weight 
Gain, 
Nov. 17-Apr. 17 
lb. 
+ 1-6 
+ 3 - 0 ' 
+ 3 - 5 « 
+ 8»t 
+ 9»f 
• Different from Control Group at 1% level. t Different from Pheno. Groups at 6% level. 
<i 
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T A B L E 5 
MURESK FIELD TRIAL 
INDIVIDUAL SHEEP WORM COUNTS, JANUARY AND FEBRUARY 
ONE WEEK POST DRENCHING 
j 
! 
1 
Treatment 
None 
Pheno. twice (a) .... 
Pheno. thrice (6).... 
MK-360 twice (a) 
MK-360 thrice (6) 
None 
Pheno. twice (o) .... 
Pheno. thrice (6) .... 
MK-360 twice (a) 
MK-360 thrice (6) 
Abomasal Contents 
ft 
0 
o M 
o 
1 
2 
3 
4 
S 
1 
2 
3 
4 
5 
1 
J 
0 
0 
1 
0 
i 
! 
150 
sss 
0 
0 
0 
0 
X 
150 
150 
1350 
50 
0 
100 
150 
100 
50 
50 
a 
100 
0 
3300 
50 
0 
100 
250 
150 
0 
0 
Abomasal Mucosa 
and Wall 
m 2 
s" § O 6 
w 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
f 
50 
"3 
X a 
350 
600 
600 
0 
° 
300 
400 
350 
50 
0 
• 
1 
s I 
100 
750 
50 
150 
100 
100 
400 
100 
100 
0 
Intestinal Contents 
a 
a, 
m 
A 
H 
1300 
1250 
3300 
0 
0 
500 
400 
550 
0 
0 
d & 
m 
m 3 5 
•a s 
I 
0 
300 
250 
700 
0 
0 
0 
450 
600 
0 
0 
I 
8 
a 
a 
5200 
1850 
11100 
100 
0 
100 
800 
600 
0 
0 
i 
s 
a 0 
0 
0 
0 
0 
0 
60 
0 
0 
0 
Intestinal Mucosa 
and Wall 
E 
• 
200 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i 
i i 
si i 
0 0 
0 1 0 
0 
0 
0 
0 
0 
(o) Drenched January 18 and February 28. (6) Drenched November 23, January 18, and February 28. 
TABLE 6 
R A I N F A L L , 
Month 
June , 1960 .... 
July , 1960 .... 
August , 1960 
September, 1960 
October, 1960 
November, 1960 
December, 1960 
January, 1961 
February, 1961 
March, 1961 
April, 1961 .... 
May, 1961 .... 
MURESK, 1960-61 
Rainfall (Points) 
.... 241 
.... 720 
78 
.... 179 
16 
2 
0 
.... 131 
37 
47 
.... 273 
69 
SUMMARY 
The new anthelmintic, MK-360 (2- (4-
thiazolyl)-benzimidazole) was studied criti-
cally and in the field, in Western Australia. 
In critical trials it was shown that MK-
360 was almost completely effective in 
eliminating H. contortus (Barber's Pole 
Worm), C. ovina (Large Mouthed Bowel 
Worm) and the immature stages of all 
species, and highly effective against adults 
of the small abomasal and intestinal worm 
species (Ostertagia and Trichostrongyles). 
Field trials in the Northam district 
showed that drenching sheep in January 
and February improved weight gains from 
November to April by 14 lb. for phenothia-
zine by 64 lb. for MK-360, compared with 
undrenched sheep. 
A late November drench, in addition to 
the summer drenches, gave further slightly 
increased weight gains, and may have 
been important in preventing mid-summer 
infestations by C. ovina, which appears to 
be the parasitic species chiefiy responsible 
for weight losses in weaner sheep during 
the summer months in this district. 
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